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1%»SS&, ErM*- i E-K*7T'f/<lCA»S 
*l£o Er*;ta#7T<f/U+Tia«Sttfcflr-93fci:E 
r8SJn)t7 T'f /^l C»iRSn)k*^fcB&)B^tt, flT-9- 

«*«"Ctt-t -»t*«« 3 

)feT-f V 1 24®$!^ EriM7 7^ 

;*2lZAmznMm$tlZ>° E rSsflnft^T-l'/^©^ 
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mmmyty t4 At, z<D^±mm^y y 4 A©g&iK 

fti7fc7r-i AfcAJW3tt«7t«-9A**i:, HIBaftfc 

k«rEJfti8Jfe««*aaslt5i:i:tiC, ffiTE*±li^ 10 

-f ^^%frE#±**ai7t7 r-f ^«S©IHHilf ALfc 
r££*Sm£-t£ft7 7^ Aif figeBo 

V^T, # * © #±* jfianft 7 r <f AjUS© M C *T 7 
fi„ 

jD*7 7-f^. r©#±JH«in#7 r-f A©»lR«« 

6 aj* an LT«nE#±««iii 

ft? r Acn-^A^&Att 1 

Rfc, «rEBMB7t**TE#±**ftl7t7 y -i A©«^ft 

ffi*ffii^e»A»a-B-si:i:t>c, itftianfcB**** 

^t^t AiMH&ficfcv-c. «rEflre7M£«&aii3 
tt*fcfct>C, Wfl*»6AJWrfttlfBJ»JB**^KItL 
WtffrE#±JR*ao*7 r <f ACAWa*, A^^i 
ffift£l&*-f *#:7 -< SrflE^±S^ai*7 r 4 A 
*S©IHlK:#ALfcci4:*1*»i:-r**7 r-f Aitt«* 30 
Bo 

[000 1] 

[£3l±©fOT#if] *±)i«7 7^t 

+T«*tt***«T*7t7r* AJtWBfiCHT*. 
[0 0 0 2] 

bT, *±«CD7C^-CfeSE r £ft7 t -i ACjfeJnbfc 40 
%4t«« (E r8sSnft7 r-f tt, ^7t^A 

©SteS^JSSSTCifeaifcRl. 5 5»m»T, 3 0d 

* 5 5&if^l>r i:, + 1 0 d Bmy._hk^-5iiim;fr;& ? # <b 

EifH^ftSttfclSo;! fc 6 £ i: *» &«ifi 

1, I59f (1 990^) , 1 1 75-1 1 92'?- 

[0003] :<DEr i8xflnft7 7 ■< Ait«S§©Ifrigi£g 50 
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— WMisan-o^cikfrej, o. 98//msti. 

4 8//mS^fflKtfe5k#A5.n5, 0. 98(/m 

■es, m&mftt lx3 dBt^o&?m.n\zm-rzz 

fctftIS, Sfc, 1. 4 8 /im»ftiS-e»i, 
ftfci««7t***«ifi^fc«>, StWlt&ti 4 ~ 5 d B k 

0. 9 8 ummmizMt^i&m^mz*>\^x\$%z i bo> 
©, 7 o%w±©i«i>iajgftA'7-a>p>nra#A<7 — . 
©a&$M£#»?>ft3. 

[0 0 0 4] ±E©4#t£/5>e>, rCErSsfln^T-TA 
l«i|SS©*7T'f Aa<t->7xrA^©afflffllkbT, ft 
aj#tt£»ElttKflJ«bTft7 , -;*?*fi3S#, ffiftft 

• <E4t#t£&«mi bT*SB»©WcE«rS3tfrBJtt 
ft7*-*?i««fi£ftlltjB^«S£M;*©#tt£ 

aj# + 2 0 d BmHl±kV^38ft(J.F.Massicottet a 

1. ."Efficient. High Power. High Gain, Er 3 +Doped Sil 
ica Fiber Amplifier." Electronics Letters. 1990, 26, 
PP. 605-607) #£9, XmW.Mm&Xte, S£g£lS-»: 
i(Mft*#*T 1 5 O p h o t o n s/b i t fcTFkV^ 
i*!SSS^©®^-(T. Saitoet al. . "HighReceiver Sensi 
tivity at 10 Gb/s Using an Er-Doped Fiber Preampli 
fier Pumped by A 0.98 //m Laser-Diode." 1991 Optic 
al Fiber Communication Conference. Post-Deadline Pa 
perPD-14)A 5 Hb£c, 

[0 0 0 5] 

[^* 5 MLJ:^i:t5PiI] #±*SsJn#7 r-f A 

««#*3ta«*ifcaffl-r*Bi, 7t*«ii»©ttfiBkb 

&::£:#a£bV^ L^b^c* 5 e>, fk±m.Witi\ity y 4 

[0006] *^^©g«j«i, m^mmt®%imj]&± 

[0 0 0 7] 

[R«ft«P«fe'r4fc«>©*»] ^1 ©»W©*7T-f A 

*ap3t7 T-fAk, r©#±Jwasip*7T-f a<z>r«[«[ 
*c»«sr*B*-ea3tr6»je7t*i:, r©j»)S7t« 
«*&ta*an4j»jfi**«rE#±«i*iin7t7 T-f aca 
»ai*«jfeis*#ia!k, «*««^7t*irE*±*«a 
*77-f AcA»a-a-*7t«-»A»«4:> ifiisanfcm 
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* 7 r -y /1 ;*» e> a * s n * i ffi % * b**t a * 7 f 

[0 0 0 8] S2®^C*77-f AtflMSeCa, 
©2£I1I3©?£7 7^ Aitffiigecfc^T, #*©ft±JI^ 

[0 0 0 9] SS3©ftW©3t7T'f AJi1B««tt, 
S5tr«S^M$ftfc2*©*±^Sn? l 67T^^'i:, ' 

«**i:«rKIMB#*a»&fflaSft 

* 0 ffl"tt* 2 ©?¥;£•#&#&£*&■ %y y -f 

*7 T-fAcAWs*, *>-og^ijtai^:=&i^*-rs?t7 
4 *9 *mm%>±mmmity r -f absorb c#a l/c 

[0 0 10] 

ps & -e a- n a * a 5 e, ft a o 
[o o i i ] *jmiu*, zoz tizms u mi ©H9! 5t> 

7r-f Afc&ffl U >Ptz<thZ. <D^±mmtM^ty y 4~ 
A©M©-*0f«±C tt^ftfcilU g«*ttHl%*:G& 

tzL. %7 4 M&m&ftb&mLXLt^ 
©teTCfcifc*, «^*»**kJajE*jftft*©2* 
W Clittttt»o «t -5 C tfcfc r C#2£K?©#&tf 

;:©*§£•> fk±mmtiafty 7^fAtt«»ttSt 

L < ttSWrftiB©v^ft<>*r«-e*»), »jg«ftt#± 
mityyj A©»jR««c^ar « t ©* a ici^t 

[0 0 12] I2©%iTli, mi©^W(-*3V>T, £ 

7 r-f AHCJtr-f y U-**if A-TfcdfcCto-ClE] 

S r 5 £#HW©<l#g*a ? &3o 
[0 0 13] *3©»i«-C«, #¥»C»K»«Sftfc 
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S*J«»>li!©ft7 -r ^^ft«t*.fct.©-C*>4. tztz 
[0 0 14] 

*(B«fitco^T»iBc«wr6. hi fit, 

BTCfrfcft*. if, fl^fctt, Sftl. 4 8«m-C* 
Jg-TS InGaAs/I n P 7 r 7* 'J ^ affl^gft: U- 
•»fC*4fti6*«4*»&m»Sft5»jlB*t, *ft^ft 
**H C73[pJiC?t7 t -f d E*7 r -f A 

JH©**-»**2 1 irioTMSn, «*1 dB©l 

^.m^mrn (mcvds) ci^TiffLfcarss^ 

nru E r -Y 1 OOOppm, i:S5 0m©E r 

7 7 *f A 1 fC«iShfci«6k E r WD*7 t -f A 
1 CRiRSftfcfrofcJftjBfttt, 

flr**»**«fett*© 

iOz/Si 0 2 *5>4S5 010^117^^% 
ffl^fc*7 -f 3 ?ft/»* 1 d B©d7£*S 

titffWtfbT << V V—9 1 2 : Sr®^t, Er8s;&n?t7 t -f 
A" 1 fcl^aTft^ 5 0m©E r«sJn?t7 t-T A2CAJW 
Sft«-§-3t(ilti|63ftS„ E rffibQfty y 4 ^2<Dttit) 
B*#»«»2 2CJ:oT»ilB*i:»«anTffl*Sn 

[0 0 15] tf, a«©ia*i:RI#<e«rtt*»ftfc«> 
C, ?fe7.<;i'^3 : &lJ , 9l^t, aS-fi*»l. 55//m, * 
A7-#-4 0dBm©©^-?¥;£? , e£-5Ti£fi2 i (r x*t 

S/je^v-* 1 OOmWi: LtzZZZ. ##fij 
§40dB, m^iHtimO d Bm, Ji^fS: 10dB# 

3 4#Atfc. *©!&*, «-tfiJ#6 0 dB, fi^ffi* 
»1 0 dBrnki^MfW • StB** ? #5>ft, I6!P«» 
h 5 d Bi:V>^{£ifi : i 1 ^#e>ft/i„ 
[00i6]H2ii, r©ig^E^JTfflv^7c?t7 4 )\>9V> 
aja^tt&^Ufea-^JbS. 1. 5 5(/m©f^M« 

[0 0 1 7] 0 3B, m3<D&W<D—n&®\*7F-fy'v 
vt>®T°&Z><, ***«BlT©#WefTi3ft4. 

4 8y mt'iitS I nGaAs/ 
I nP7r7 , ;'<nSi^#^:W--»f-e$>-2)®)jS3ti®4^ 

^mstsftsa^^fc, ^n j eft*^c^isitr7 l 67 7-c 

A + £fe<tT5.£7Cft7 7^Affl©?t-£-77i£8§2 1C 
J:^t**Sh, rtft»<t*«J««#fa* (MCVD 
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&) C J;oTKfFLfcr»TS5 </m, Er-f*>tl!l 
OOOppm, SSSOmfflErtW-t-K*?? 

^ai cAWsna. — tj, 4 8 wm-enig-f 

•5 I nGaAs/I nP7 7y'J^Di*iftU-« 

£-5t$S&2 2CJ:oT^t$n, E rmmfty 1 
i: J50m(5Er Ssita* 7?^\'2 CAW S ft 

-So Er«JP*7T-f Al+TiifiSftfcflr-?-*». fflt 

*3£Sigft, E rgxJltffc-? 7^/<2CA»SHfi** 
ttitlSSftSo E rSsJnft? 7-f a*1 CKiKSftft*^ 

fcftiBJttt, E&jg?t&«££WStf£Wt£^<s*.Tv^ 

f7^^3tR|f3n« ItfEr*tt*7 7-{/<li: 
AWSftSo IH*C Er»*P*7T'f A2C»JRSft 
&a>ofcfijjgfttt, ft? -f ^ 3T*KWSft, WEr 
mmftyrJ A2CA*fSn5, Er«6fttffc7 r-f A 2 

TjSftS. 20 

[0018] s-r, a*cD*Bi:ra*<tWtt*»4fc«> 

C, ft 7 -f /U* 3 ftfJit, i£«#l. 5 5 am, ft 
/<7-tf - 4 0 d BmO*t***^»«a2 1 CAW 
Sit-, 2o©I!ijgft,K'7-£- ; ?:n j eft 1 0 OmWi: Ltz 
§^|tj#5 5dB, .OTttJ*»5dBm, mtf 
ffi&l ldBtfft^Kfc, ^d-C, Er8M7 7-f/\' 
WC*7^H3«;IPALfc. -£©<£J£, «**W6 5 
dB. m^mTJi® 1 5 dBmi:V>-?iiSfiJ# • S5ffi7J* 5 # 

&ft, «*»ftfc5dBfc^-5fi«##»&ftfc. 

[0 0 19] 04 S, ;r©*J&#jT*fflv>*:ft:7.f ;v-?© 30 
WfrfewLfcH"?**. ft7 r^f A6^e>fflWSft£« 
*ftl 0 1 fcRjgftl 0 2tt, UVX3 1T¥fi*iC 
Sftfco L»»»«*ttR»r 6 i:V> 

•?Wtt£# LTl">Sft7 -f 4 1 CAWS ft, -©ft 
7^;^4lt, ®-^ft l 0 1 fij&ISft-sa 5 , ©;j@ft 
1 0 2l*SWSftTU>X3 lT**ftSft, fty'r-f;* 
6CAWSft£. ft? 4 A>*4 1 SraaLfc©-^7tl 0 
1«, +'btt*#«^#ttftfc— atfc»**3nm® 

3t7^^^4 2T@^ascai*A ? i»*sft, #7-r/u*4 

X3 2-CftftSftTft'7 7'rM7CAWSft&o — 3SN 
ft7r-f ^^ffiWSft^K/jgftl 0 3ti, U>X3 

lTf^icsn. 3t7^^4 3tisitsn, ^ 

>X3 2T**Sft, ft? 7 4 A7CAWSft£o * 
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*3, *7<;^41, 4 2. 4 Sli^ft-^ftT i 0 2 / 
S i 0 2 ©BHb?5lg£*»<fcLfcT8MKl!©7-r ;v^-e 

[0 0 2 0] *Mciirc5tei:ti« fcSJgflltfafe 

■&. fflt^afefcu-r, i. 5 5dmci6: 

fcfc<, 1. 5 3 // m»E r S«*7 r 
B^fiS 1*3 ©iSft-C *n \t S.V ^ 

[00 2 1]iie«©!SESli, 1. 4 8 it/mCPSSZ: 
t >i < , 0. 8(/m, 0. 9 8 wmfriToE rfetoft? 
r-f A©5RiR«EftC-&-S:-r-5t©Tfeft«A<, (£ffl-f 

>gft© *7T-f/<ii04»©ci«e>r, ^ 

[0 0 2 2] ft7 -r ^fi, T*K21©t>©CKP>-r, 

[HlWtS^-, y 7 -?<) ■ ^nSJT*fr£fflWc*>©-Cl>& 
<, -t©ffiS©*»©-Ct JfcVx. ft? frtomUt 

aja^©««<i« 3 nmCPS&f, rtiWJ:©4nmt 
t, dftWT© 1 nmTiRK EriM7 7'fAffl 
E r^S^^X, Stf*tt*ttSft****<b**« 
0»CP85£Sft&V\, 
[0 0 2 3] 

[HW©#>*] UiCKflLfciC+ftflCinB, n 

jpj# • iSsm7j*»oi£jt#©*±s^an*7 t -r AJtitss 

[Hli©tt*fcWW] 

[01] Ml ffl%W©-iIM4St7*o *0-e& 

[0 2] IS1 ©»WOSI*fflC*S»6*7 <f /U*ffl»» 
[03] »3©ftW©— ^WSrSSTrDv^B-C* 

So 

[04] *3©J6W©*J6«C*i»6*7 -f ;w^©«jfi 

I, 2 Ertt*7r-f^ 
3,4 1,42.43 ft? 4 fr? 

4. 5 mwm 

6. 7 3t7r-f^ 

II. 12 *T^f V U— ^ 

2 1. 2 2 %<h9tmm 

3 1.32 i>yx 

i o i m^it 
102. 103 mmit 
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6.7 ft^ir 

31.32 Lo* u 

41.42,43-" 
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102.103 — mt&it 
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